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ABSTRACT: 

PROBLEM TO BE SOLVED: To make it possible to execute developing of a resist 
film, peeling of the residual resist and processing of metallic thin films and 
semiconductor films, etc., with a completely dry process by irradiating the 
resist film with an excimer laser beam and removing the resist film of the 
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SOLUTION: A glass substrate 100 coated with the resist film 300 is 
irradiated with the excimer laser beam via an exposure mask 400 consisting of 
dielectric multilayered films as opaque films and having required opening 
patterns. Consequently, the resist patterns from which the resist of the parts 
corresponding to the opening patterns of the exposure mask 400 is removed are 
worked by the application phenomenon of the excimer laser beam and the 
multilayered films 200 are exposed at the required patterns. The glass 
substrate is then subjected to wet etching or dry etching and, thereafter, the 
remaining resist films are removed by full-surface application processing to 
irradiate the entire surface of the pattern forming surface with the excimer 
laser beam. The glass substrate 100 formed with the multilayered films 200 
patterned to the required patterns is obtd. 
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hOi , Sci 03 . Y 2 03 , HfOi <0rtV^-m> 

^[0 0 6 73 -f^hh. 5 fetcBWPSrttJS^iiWt* 

ijyxmit. mmyx^.<^m\-^mmb urn 

#oSS 1 cOgtmftJIi: . WB» 1 «§8SfWB*>-tfcB t 

< i /4 a^-cssr? i <owm&M?>mi 

5:&»3<»^i«#»^^rr*ik*«ak"t*. 
cooes] $A>c mm*mt&suim!&. m* 

R (2N) = { CM n. / ni ) 



*#fcLTX*5/V^-1f-3fc0248nm. 3 08n 
m, 3 5 1 nmm&m»tl#£* JJE^WW 

|5l2g^fraoSiix^^--^ffi^f^SKW^ 

[ 0 0 6 9 ] * LX . Jje^BSOW^C rTfcS^ 

tfD8W«cBfl*»A l.t Oa , MgO, ThOt . Set 
O3 Y 2 0 3 . Hf O* <r)mm&**:\t2W±<r> 

&&tx$>*). ±3&82<DmmimL i f. m s f 

2 , SiO: . YF 3 . LaFa, ThF 4 

i o o 7 o 3 * ix. &x?A9m$jmt. m% 
0Mmm<o±.£.m i<m%# i /Amxt^m i 

s*^^^ k Lx<mww-y*®&9'&mM&* 



M. Born&E. Wolf, " Primciples 
of Optics"4th Edition 19 
7 0 P P 5 1-7 OtPWC^S^^S. 
[00713 ±MBCM£XM£* RSt55-«©SJf^ 
<T> 1 /4&^KkfiSSf^> 1 /4&fi8££5CSfc 

c:<0^, ±^att<0»6 9HfcS2«^<96&5 

N)l43W)(l)*T? , *i* rfl *- 
[00723 

X( m/ns ) "J/Cl*n. / m ) 



(10) 



17 



1 0 0 7 3 ] IB ( 1 ) afr&H&iWrJ: 3fc, 

tOfcft&fcL nz /n 3 <0*S&ffl*-&*>tf£>I.*^ 
t ffiffl^rig3rSHI#«fl<OS«f*<oeii 1 • 

3-2. S^KHWJHIS^ifCiJO. BM<m*iib 

[0074] jgt:. TTV-^a y£x9x**BB*i 

tfh&tf* V*<O*»0XS3R. F.Rainer et al,^ 

Applied Optics Vol. 24, No.4 (1985) p49frM>500K* 

^dmvhz. utmtmuf. w&.m\^wm 

mmtLXLi F. MgF 2 . SiOj . YF 3 . L 
aFs . ThF 4 ZtemmmfflbniAlz O 
3 , MgO, Th0 2 . Scj Os . Yj Os . HfO 

[ 0 0 7 5 ] m-oX. wm>&*iSirt:li'£l z M%-Z* L 

X. 7 UiWtf^xmS.. 7 2ttSJSfr$^«*S» 
73tt<£giJr$B«#l"C*>*. 

[ 0 0 7 6 ] 04 ws*t* ;ut«fti453S#7*-eaj8t 

«WiSm-CJ>0. AI«l*WgM$ni 141. 0. fiJ* 
R (2N+1 ) = { CM ni ne 
/ Cl+( ni n e 
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40 



zcrmnmmmm i a »4. mm^mm^hh 

[00811 @91408<D&H)87 5cOlSr^§3tHllW 
JS(0mmitm /na tRIt^S^^^ttaOT-C 

mmmzmvti>zt£x~>xn 
mtme\ti>t «t O07«k 9 hmztix^tztm 

[0082] SSSftlVX:? £HI8lfcfflv^*§£. M% 

mffltizftLx\tmm%X'i>kt$>. mnrn 

1f-»til4tt< . sstJ ^mth^A 1 £K^T 5 ^50 
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18 
... (1) 

*H««s^SSr*ne {41. 5Tt>r>X. Effi^itne / 
nittl. 0/1 5 = 0. 6 6-C*S. 05fc*> 

vh?mkmi^x'mm\xmtf7*-x'*> t )~ a 

ii^ft^JSJr^ns 14 1 . S$M&&<r>fflft& n e 14 1 . 
5TAo-C, JSJ»f$ltn e /na 141. 5/1. 0 = 
1. 5T&S. 

[0077] ±1204 tms^LitmmkZMW?* 
imiKmift&itTi, /m <mc?>£Th&zt\i£ 

( 1 ) frbmbfrX-hi. 06{ifylBH4fc:*tJSLfca 

[ 0 0 7 8 1 mmmem 5 wwufcawwit 

ne /ni tR«*fcOPI^lSC^^-^i:t!t 
1 OSfC^tLTV^. 

ffl$E£tl5*X; S£ 2 4 8 n mfci^tS JgJfr$M4 
1. 5-CJ>&. 

[0079] 3^*^HI;&»&A8t-t£07<9i§£, @Jf 

$itn e /m (41. 5x-m. mmmfrt>}M? 

S06tftfS£l41/l. 5t*0, fi»#JaJirf*fcft 
v^wlH4IHlLy«ffiaj*SC: fc#04 OBB^T* 
S. fit, m /n 3 *>fl#*4D**<*<10JWa 
T«^ii^lH4^^*S. @8l4*^tJ:Sx 

gimft^OS±MKS*f*n**-7^.^^ffi«-rSAIi« 
*<7)Si»f*ni 4 0^:^V^n>ni :5:61/4»SR 
(BJn<o«S5f*S4 ) 5r-ajBx*tlaS ( 1 ) S(4 
( 2 ) 5$<04 pfc^Sii, JJi<0^Si«»i?H$^ 

[0080] 

n*) • ( n 2 /n 3 )" ) 
n J ) • ( nj/ns ) 2 " 3) 1 

.... (2) 

&tetZt:*>£lt 1 0 m J/cm 2 OT<0S3»"efflV^ 
ZtffW.3. L^. 

[0083] ^o-c. ^mM^§imftac«fa'Cfflv^ 

fcftt:{4, 08(^LfcffiS<>Mi^rt&"C*£. ^fc^ 

mmmvx?<7wmitLx&. 4*y$vy?. 
^«se, m.-fhztx-hh. 

[0084] ^tc. ^S0im*ie^fi]E-r*C:i:J4 
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[0 085] zw-y£%s&v®&- mEzmv 

g-T-kfc J: 9ffl#o£3fekfcttx^^vx7 kR 
[ o 0 8 6 ] AMftMfafc^^ttfix*** 

[0087] ( i > asanas nmtz#7*®&- 20 
[0088] ( 2 > wsnM<nvvx y wmm^ 

3fc*?S-f S k k t> Cl«IEil!0^£#fc^2>*>^ . 

mmzmtmamt-mx-^ immi^^^ 

[0089] z<nimz$r5% . tttilfekftgWK** 

[0090] ife. ±ie(2) ^ijscinjf. an 

%&2tL*<n%&'IS) ! fitz&^x&%.Z$b?&> *LX. 



, !®m*9-3 2 536 5 

2 0 

( l ) xX^V^^zZhT^V-i'vyiNLLX' 

wis*jb*u afctt <2> sxjvtmix 

[ o 0 9 1 ] JJB ( 3 ) <0©3lfc «k 6r^U 

«ik , - ^AMSgK**! 6 ] LXWsiOMr>MI&&£& 
gL^SP^r^^a^k. 3HftSfc«^f£$^P 
k. B5EXW^kl5iaKS<ofa^3gSkl!flB^P<0H 

k£!&®k-fs. 

[ o o 9 2 1 a*. ±mm5\$mz>y%< 1 1> 1 o 
[0093] zlx. iimmsmmz** ^v- 

a yHOM<mm 0B&2mmm±J!£< 

m^kWi^-rsaiMP^^rf^^ii:^ 

-rSfi^Pk. Alt^kfiSlS«koSO^Hkl9^ 

^po^x^^i^-^-atwjias* 1 ^^^^^ 

tt. ivui^^fHgS^J^^x^^^-^-* 

(rmnitt^Lximt&imtzmztih. =5rtJ. 
^<ok^<o3^» mm w«it*f> t^ux 

[ o o 9 4 ] ft . z/vr^— S' a yi%g£Wft 

hh'W-y*-?Z?izLX. Ziitx.* 



(12 

21 

tvxmm (mm) izx^xmz&tf. x#«>^v 
mxmmfix^i. 

[0095] mtz\*. icOX^x^W— f-ft<?>T7 

my * b y vr?? < -R»ifflv^S3ttsm^ 

[0096] TVl'-S'B >3SU42 0-3 OnsW 
/kaSOX*^ V-if-3t*^X^^=>r-^ST-!feH 
xELfcidfc. -S*)8S8SI£fc 

gjgsns. 01 ottx^s/^v— r-awv^fc? 

-< M P^LfcfeHV'— f- CW^fift 5 n s ) fcJ: 20 
T^V-^3 ^S^^a'C*-'^^ 1 5 a~l 5 f 

S»V^«tS^R, 16, 16' Kisa y??X-:7\ 
1 7li*0ia3k£vtf'. 

[0097] PlHJiy #7 -y ?&<9$BSfcSfcK2 4 8 n 
m v I*K-^I10 0mJ/cm J C9X*^-?W- 

B5K:±EOX^^vW-r-^Sai«-Sfcx .<a>fc 

^^r^y^scaj^n^^fflattss^s^-t*^ 1 5 
[ 0 0 9 si ^wzm^m^m^^h 

i / . 3 -/^'>x-yi6<07ayKoaJgJ±. 0. 2~ 
0. 4/isjaT<0r-fWl^ST'{il. 5km/sgS 

«jware*6# t . £*i#(b>tf)i/is&fc3:SfcSi 

^ffy^WiV^VOil/ 3 y ? ^x— -f 16' i:>5:& . 
[0 0 99] MS/a 7?9x-^i-^7nyh 
OflffiKi^EJj-C. .UiC <t Ot^'J * 1 5 b oZto 

SfcfttrT'y X 1 5 cj±£#£ifi«>. ( d ) <92 0^ 

[0100] Z-<?TT)V—k 1 5 dfcL ^Sk^jitfto 
T(e)0)15e, (f ) 031 5f <7)Jdfc3Jft3;ft 

luSO&fr'C. 10 0jus«OT*W*4ACiJVvC 
^20m/s, t5£V¥)3mmTbi. ASfx*;K 



i ^H^9-325365 
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-&g#3 00mJ/cm* TTV-^a^ 
[0101] fclxWTV-s'a 

mmmzi^xish^x^if. ±Mii3oomj/ 

-r£U£ft3l£S* JUtt* i i: K J: 0 . &M3^ 

<9X*;Mf-*8«3-ti-£- 1 
[ o 1 0 2 J *K:< i: 1 1 ^(nmi/Xjvmi 

Writ CIO. t7U 
««®5UX;HrfilxSitCJ:0, TTV-S'aVfc 

[ 0 1 0 3 ] * L/C. Jja«0j^ift3lgES£x*i^ 
»7^-y3 >Dllia5^««t 0"&2mmja±J!£<*» 

fc^n^HTX^r^Vl^-1f-3K<7)3tS8>{P'o^iiJt^ 
S1SSrtfc6lo:!|?)*»A»«»lmm£lT<O0IiS't>-oTit 

[0104] 

iz^i^mm^mtxmKiWLmrt. mint* 
m&w&thTtT < ~f • ~? h y ^x^n*<o*7-a 

^ (4*«0<i^«T'H*tut<S«rt) WHRft-O* 
[0 1 0 5 ] #BSJi»Kh7^*X^TFT (TFT 

l. tft 2) , %m%Mm&iToi&xvm® 
s^^cadd (wm&) s-^tr. mm^t&GLm 

50 ffi. SD2ttFW>ffiL BMtt^5y^V>U^ 
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[010 61 tit. 012li011*>3-3JlfciEH>T 
Wrt^SSKiBH^*-'^^ jfc&JBLC*S¥fcLT 

FTi> it^aa^mffi i to i a^jsstu xssfyi 

^5>t.S«SUB2raW4^5-7-f^FIL, i©t 
J8t£fct>7*7>7Vby7XBM^j£3ft-CV^. 

[0107]S§BB#5X2«SUB1. SUB2^)MS 10 

S I 0*<I£»t&*rCV^. ±a®M7Xffl£SUB2 
(Ortffli (iftfuSLCffl) <oaffifc<i> 75v9*?h»9 
XBM.^^^^FIL. &g|gPSV2. &SI 

gBHS#mffiiT02 (coMjfcitfJt&EiinliOR 

[0108] ^Oi&l^j^J8#7-7 4 )V7<m 

£*ie*tu *mre\i. i&sa&m? mm-^-fU 

3hM7X2«sub it>J:^*7-7 -r;k?F I 
gg§BJ3#5*S« s u b 2 0>&m&W-->9^ 

[01091013. 014i3.ktf015ttT&J§ H M 

7 * b . $2 7 *_h . ■ tifflpMrniz^ w 
x uit**u ziiimfcrxttii ix^^u 

x**-r. ^ao&ffliiHi 2*>TFTgnh * 

[01 10] ISA (013) 
ff , 7 0 5 9#5X (ffi,&£) *»6«r*T«MMf?. 

xmsisuB iawB£mt&»3>*s i o£t* »/ 

rjBUCiDJBRLfcfl. 5 00* C 6 0#f3tfX- 40 

. ThB^w^xsrsu b i <o±tis® 

#1 1 0 0 AO^nAi^Sfgl^SKg 1 
*yy/fcJ:M*U ,ro±fcl'S''xh*iSftL'Cx 
*S^?k~y*-3K£fflvtf3& 1 7 * Mg£§HfT L/CV 

[01 1 HiKfc. x 7 f^Ua»i2t^ 

Aryt-^A^jflrciei^miSg 1 £§iRWfc , ** , >' 



*l£MEfc" -x H (0^-f) &&&tZ>. 

[01 121ISB (013) 
]g©#28 0 0Atf>Al-Pd v Al-Si. Al-S 

i-TL Al-Si-Cu«frMr**2»««*2 
*x;S«y 9 'J ^fc* 9 JE&fct* . V VX b £f£fiU 

[ o 1 1 3 ] ifcfc. y ymtrnttrnm^m-m 

g 2 £3S?T § fcX -y f-y^-f 4 . 

XgC (013) 

|©ffiffiHttl^X7AO<03S37*hXe£SflT 

U WJXW->m&th. 3%J£EK£ 
7>-*x7£j:9PH6. 2 5±0. 05£.m&LtM 

ja^xf-vy^yn-^arci : 9£^L£j&* 3 £>& 

SliWtjg'NcSlgSUB 1 SrSSU flySHSSSg 
#0. 5mA/cm' £&&J:5fc«f& (J^Stft 
l£) . 

[ 0 1 1 4 ] iJCC. m^OMS<DA 1 2 O3 mhtii 

ffa. £<o*«Brc»io#«^so#a*L 

(Jgftff-fclfc) . £*Ui, %-&A 1 2 0 3 
±-C**&- -ftC*" 5 "^ 3S2£«8g2 
iWHHfcSiU jHHi^GL, y-hSSGT. £ 
XT/WISP L 1 ±^K^^ 180 0 AoUffigHfc&AO 

F*^«3HS. 
[01 15JXSD (014) 

^XSr^ALT . ©©^2 0 0 0 AOM-ffcS i K2r^ 

ALT. RS36 t 200 0A<Oiffi^ffiRSiR^jSRL 
fctt. 7*7XVCVD^C*S^X. *X7^y^TX 
S^AUT. K^3 00A<ON ( + ) S#i&SIS i JR 

[0116]IgE (014) 

H^-fx^y^XkU-CSFe . CC14 2r« 

fflL-cN (+) ^^®s imsm^-vi-y^-t 
h z. 1 1 J: o . i M#^*jg a s <om mm t . 

[01 17JISF (014) 

fts i K^SSWtxv^^-tS. 
XgG(015) 

Mff^l 4 0 0AOI TOK6»^ ! 5rS^l^l^d 1 ^ 
-^fflV^67*hXgJ:^fft. VVXW- 
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26 



m t ixm inm<i i fcsswtx -y *y?i-z z t 

fclt/gflM^ffi I TO 1 m&th . 
[01 18]XgH (015) 
g»#6 0 0 AOC r*»^S^2#mffid 2^^-/ 

* y yfxmi* S Blgtf 4 ooo a i - 

Pd. Al-Si. Al-Si-Ti. Al-Si-C 
u*&»M:4SR3ilHHHg 3 SrX^-y ^ U ^K-t m 

fc|(S77* hXg£HfTL?l^X Wt*-***** 

[ 0 1 1 9 1 ®3gm&g 3 £XgB t IW>}££JflV> 

•cx-zf-y^L. zk. &2mmd2ZxuAtmm 

©gSDl. YVAvW&SMZmfcfb.K^ H 
5>fX-yf-y^MtCCC 1« . SFs Sr^AtTN 

( + ) S#n B H «s iKSrx-/^y/-rsitfciO. y 
-Xfc K W ^IS^N ( + ) S!¥3SttS d 0 £53iiKW£ 

[01201XHI (015) 

T^xvcvDgSfcrytxrtfx. isyytfx. & 
maxmxix. wmi jumos^s imwftt 

87*hXg£fSfi : U l/WH^-y^Wi. 
F^fXy-WtfXfcl/CSFe Sr^fflL^ 

[0121] JJKJfcK* ^JRKwc y^y^»±^ x 

^hXyf*/*. ^ftlg^ieglg^X-y^y/fctt 

b*5^x-vf-y^«fflt-cv^. &i>. #7*hXS 

[012 2] *?-7<f**«0*ltPSV2«MBl 
to^ffifcS3t^7.?^fflv^xdf-^"7U-if-5fcfciS 
l/^xWHML »Kfc***JBvvflrvvfcK>. Xg^ffl 

[ 0 1 2 3 ] <KK. x*S/Vl<-*He*JBVvfc»fc/ 



10 



20 



30 



mmz^mxh^x. iBi*s^w-f-< 2 

«m 2' llaliX-YVX 
?r-7;k BttSHW'*'**. 1 lbliX-Y£«T 
-7/k 71iS3tevX7 (fit. ^JUSflQttTffl) « 1 

oa&R-e&a. 

[0124] mfflMxhh3-* i s~v^- J f- 1 * 

S30 8nm. 0WJ8O 0m J^-f'-^SOigL 



50 



J13S83 5 0 H z TIIS-TS . «WH£**2 htl 
^JBttrt-e%-^«S^*^«^t*-A7*n7 r >f 
*HOT***5^4lTHIE**e, 55-2' «h 
LTX-Y-?A?r-7;H 1 a±£aS3*ifc33£?' 
X77£«&W-£. 

[0125] g3fr?X:7 7J4g|«^llS^X^'CJ> 

0. x*3/-7l/— f-^i£OS#VX?7£0!;ltf4 
mmX 9 0 mmOX «J -y h«(Cg3WS . ^Vym 

8«i : lOTM^yhy^ttffcvyx^* 1 ^ a 

gl20mra^ NA=0. \X&*). SS#VX?7<9 
HP^:?-y&£X-YfflSr-7^6±fc^gL*:S 

siofc&itt*. &mu>xmmiSL££'>x. s 

[0126] X-Ygfifr-TVH Ibjifi7c900m 
mX7 0 0mm-t>fX(7««^irC§6. X- 
YVX7f— 7VH 1 attJfcfc6 5 0mmX6 50mm 
*M X < 6 5 0D) coS^WVX^fr^rS-i:^ 
=*3iJfe0refcL 800mmX450mmlMX<9 
tf^Xgetfct^-fcA- (H^) tr-yf-0. 1 2mm. 1 
024 X (1920X3) tf)B^>fi5SSi£<>-3TFT 
S£18j£Lfc. f&SSISOffl«tt3 6 8. 64mmX69 

1. 2mm,ticM^78. 7 cm ( 3 1 >f y?0 

[0127] £WSBI^«!£B£JMMfcUfc<>«>#ffl 
f!H3(c3*bfc. X^xW— «f-<0{B**Oiffl»i*' 

m%vx7ttf7z.m&ti:fflmiz&&z#x-k 
[ o i 2 8 ] ai 7\z*mfrs&i&^¥<7£®&m 

fctJ{tSXr-!'7--x^^>'fflS36vx^<0^ft^SK 
W-yertmmvWPmviyyX. lOlitfjZM 

ioa«asas. lobtiocjisg^. a>~® 

0ai:±T<0iS^S!l Oc. 10c' frt>m$£ti&. 
b' *»^»«j£Sit&. 

i o 1 2 9 ] m 1 8i±#8Hjjfc i sa^H^^F^es 
mmx'\±3m.eMww-yiffi&2tix^&. -t% 

toh. »l««CW->«jK4S5Wll 0 atC««-r 
Z>mU>W-> 7 a fciTOSS^ 10c. 1 0 c ' C 
*tJE-rS^P^->'7c. 7c' ttf£$L$tl*:t$# 
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[0130] m<mww->m\t. y&m&m 

JW-yi ObKttJS-f SUP'^-^bSah JS3 

mww-ymu.. mmm****-* i o b ■ 
2^Bip^-va^£^i>^s^®^ x *^ 1 ' 

— 12c {ilulESSS^ISP^-VS^Saat 
&XM#SH&blX<D7 d. 7d' % 

7e v 7e' 

[0131] ft^x^ostJiyt^-y* ( SHg?) 

4fcg (A/4) &fc«J:S£JflI*$j£W:im\ 3 
0 8 n mtf>giHat¥#7 0 KGI±lcB£LT»* . * 

^ ^ v — f -%jme&h n%xx 9 ^hp^* -y 

[0132] *fi>lT«. S^r-y^S^fiffifc^ 1 ? 
om&X9 7 fc^&LfcSg^WlilP''^-^ b . 

7 b • lia 1 7com.<o#mma>t$£v®*>xi>®rt- 

10*#$fcU HP^-^7a. 7b. 7b' , 7 
c,7c' «5ffilW^-yiiJi«U 

[01333 S3t"7X^ 7 tmmthx* STI/-*- 
3tl2a. 12b, l2c\±nftVX9tWR<mm 
IfcfrlS] (*fflX) tS^"S^|6lK^V^>J>yh*-C@ 

x9 tmsimnm^t z. tx-mzomz*** 

yLXZ<?>V : JXYZ*9--y9'-?h, ZffM. u% 
•?x9 7W-y\t. ti&vyXX.X~>Xiijxm 
1 0±fcYWfc*r*Ut»fc LT9«S#i6. 5SCs S 
ftfc&LTfcL g3fcvx?7W^-y#sa£S*ut£ 

mmttfyxm&i owf->mmtmwt& 

[0134] ClOfctf). HI 70##M#©<91^*h 
g3^*?7£Yl6fc*tU:mSgL 



*2«1 0<0S±tdiSbii^l£$nsCiMfc*ffi(^t 
4 . Hit l/cv^*£fftw >X£tt Lxm%r?x9 7 1 if 

v = df/n n : W^ha^TV-S/gy 

Siting? MS 

f : u-v-mmimm. ( S'a -y h/#) 

d :X'J-yh<0© (X3fcr|6k fflV^@) (cm) 
10 v : X^yxe-K ( cm/#) 

[0135] tELtOXf-h&BXyKtX* 

vymf&mi. w->*9\-tifcw%frt>w8&i. x 
■Kfonx^yeMVmUWb-f. imax**yx 

Ttrd; x**yx\z-Y (v) kr^i'gyu- 
[0136] J: *) . MRW^'toffltoi'S'x h 

[0137] JKfc. *fKBt 

(HillPll 3 a270mmxi2 0 0mm, SSI. 1 

30 Jttfc. TFTtfV^-^li. 64OX48OBSW)0f 
ffVGAT&*K HSt^f-teO. 3 3mmT*£. 
[0 138] R, G, B<03fyi8fXh54:rC. Lfc 

" _ ^T*T*l«IOK"*>lf'?f : tt07-rrT*»*. BBS 
<D£mHMiiMl7tZifiLfcb}S , )X. 211. 2mm 
XI 58. 4C0mm(Dmffiffl$itf%m<!WS?ffi&bi>>t> 

y«fflSli»2 2 5mm X 1 8 5mm"C<&£. B*S1S 

•Th 5#mk LiZhotzttJ&VtiSffirrxm. mi 8 

fgS7aO*¥4Stt7 0. 4mmt. 640F-)'h^ 

[0139] »£24 8 nm<0X#>"7V-if-S:3!aS 

»/ Lfc. tSmv^XttrV-fe^b U * 9imvy 
XT. N. A. (IBPS) 140. 2t-&&. ^5XfflS 
fflJ:<7)X^;k4f-^{il 0 0mJ/cm* "C*S. X 
*V yfmt 18 5m m-C*¥*"|6P^r f T^t 5 HI 

50 [0140] WJX h®0tmt LX\*. A S K^ll* 
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fgl00mJ/cm'. \ZftLXO. 0 5/im/sho 

[01411 Z-<7>£ o fcLt^LfciSJIf^Sfc i 

?$yS^£l^>'AhlBfcbTffiVtf:. iO^; 10 
OmJ/cm 1 <OX*jMfHBBTtO. 04xtm/sh 
otOTT'V—^g^-h'CllIJlL, TFTS«. * 

[0142] Z<D£ o tcLT^t^?$B B B^T^SKJ: 
0 0mJ/cm* OX*/MfH£KT0. 04 5^m/ 

[0 14 3] £c9j:3fcLT^U:&.P H fbi^gk± 

tefi££fcja»*K%£B (rr^-xa >-$&«) £ 

owcSfflfcSffiJi-r*. Hi 9li«Mtf>BIife*F 
imVh->X. -fteiVVXTV-A a , 4 b^fitt 

s*ifcx*$/"?w— r-o«t-A3a*A»s*. * 

1,-4 3, 4b^S<0^®fcfiS5^ifcKi-''C^ 
3£?8Bi& ( UVXTl'— 4 a , 4 b ) O^-x^B&'C 

[ 0 1 4 4 ] 02 0\t&mi<QW&&^ : f<Vg&'%& 

hit. V>X7V^-A&, 4bfci*B2Tl«BU: 
ftiliOftSOfc^T. V>-X 5 a i: W^X6 at «k oT 
wyXTW-4 bj^AS*t£x*^?W-1f-5Ktf># 
ft3aiS3fcvx? 7 a<affiC%-&8$8£fT3 

yXtf>A8*tt9 a±fc*Sa$*U . 
[014 5] HRfc, x^-i/VW— f-O&b'-AcOX 

( a ) c^r i a w^eo* ^-ffci^x* i'viz-ir 



sT-ji^H ( b ) tc^-r i a {c^^ta&o^^T-a 
mmx-hz. 

[ 0 1 4 6 ] t it. HRK. x*3^UHMlM>fcT- 

10 B^tiE^^IM^^v^T> loSH19ti^Lfc4)- 

l/?f;H<0!WR, *^l^>-X<07JH©<o(aSi5J: 
tfp— f-3tSi:S3t^^<OEISItJ:-5'C, 02Ofc 

[0147] ftc, w^^Moa^^****^ 
m wx*m\*h ztizxwx himztsti& t& 

iz. f^aWt&S. fcfc'U 02Ot^LJtW^X 
20 6aJiS3tv^^ffi±fc i ^«{c:i£< : 5:l.<6-C. _h£b 
tzX o izm^t^mx^mtvft-^uyx^-^iiz 

[014813 b\iZ. 2 4 8 nm£lT05&££fflV^ 

m>mtmmtom<nm&m&^x&iitim 
tfi/>mizmLxmBmmt?i$r&ti s Jb&. zti 

§ itiiVJ?%< iOjSBiax W«7 

30 [0149] X^f^VV-if-3t<om3t* { 3K^a5fiit:S 

fc^^vv^t-rsi:. ig^yxoflijittiiiis^aj-c 

<l. (1:1) WC*^Vk—f-*ffllS«V 

(Of f ner) , *>3L.4>-7Wy (Wynne- 
Dyson) . -fv-byh v v?mMi*'yx&ij s f>i> 

[ o i 5 o ] -it. mm\syxiiffiM#t&%X'. fro 
mm\i£ffi*&hii&ffi&\'yxny*-v#* 

40 \\ iztiL. mmvyx<n^.*U8ft\,£ : )t1r 

j£<0*^h L/C. -»-<7)S36vx^i:««!^yXiiJ: 
iX^m^W^-C. S3Kvx^k*7-7-f;^2 

i><DXS>h. 
[ 0 1 5 1 ] 02 2 

ie0-c&-?-c. m i o aimfeztvt&Xfx? 

50 tJniift ufyxm.) <n±xmsfhh^x.. imt 
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[0152] zot o^mmx^mm^mt. 

KovvtfcMXil^&v^yXi&ttS d t immvb & C 
[01 5 33 02 3Ji*%^<0?fc1i^^^gji^ffi 

ffMm^mcDwmxh -> x „ n%-?z?7m±£ 

y 7 b <0TS4>StcfiSfS J 3 &K£ Lfcfcwc* 
Z. ZtUZX^X. a«M»MIDjBU«*- 
y7b-C*5:£fc*>. raOfctftaWb^TfcMBUi 
y<c*-yfc»#£5-£$:0. 
[ 0 1 5 4 3 4riJ , JJW*4 7X 7 ifttt*.? 
-y£#og3fr?;*.?£J8vvcfc«};v\ JBSOBWi* 

mxb&. zcommn. a-aa*?, bNA$ a / 

(fa) X'^-thtlh. ZZT. aJi&fo&BSL bli 
&figem. 1 liftAEfe NAti^yXoN. A. . s 

6. 

[01 5 53 1 : lWl/yXTtt. b/a=lT&**» 
KliNAff. /f fc^O, -0!kt'CNA=O. 

1. tfa =10mm. f = 2 0 0mmfc-rSi:. fftt* 
Ii5//mi:^6. ^Ox»/^§^^££ft£liSl£tt 
frlfjglijum^-^-^fre&l.a^ TFT WOP 
<0n*-y©£fcii9iRU^-yJ£R<0^ "M? 
x^$;^^-yS3t*ti^-SC:i:«-|-^Ciiri8 

[01561 ±me>um£Z ~>x. mmssw-> 

X'<Dimifi*Mlzm&b. 8«c0M:?-y*s@a-^ 
Stsns. Lt&ix. <3rt:<ti>vv xamv-U 
famKjm&<r>mtfft-<vmz^tztvw&x' 

m&&z#t^xykkzttmg#%%&&%£& 

%h=m&2 0*><i>ajltUfcW-1f-5tt*-^*^SIS 
2 1 £^»*fci§3&g«2 4 *ai/C77V-5' a ^8® 



352 2 £S\-tmnXiV- fV*-)VfttfLb LfcTX 

is-isBymmx-i*?,, 

[oi 573 mmiz^Ltix ?iz. %m&2 o tmi&t 
<mz-£ismm2 1 £#stu mu2 oa^asitu 

itV— f-%£-J»*mm.2 4 $MLX77]'-i' 
3 y3S«S52 2fc^A-tS. tf-ft<ox 

[01 583 **:. SISS:Hi±-rSfc«>C. 368352 0 

io tmm2 2wmii23±.izmmix\^. ± 

36Sg«2 4 »r-*b-Ak !W^2 2 a-**£ 
2 2b ££tj£&3^^*^^£*«& 

Lxmnzzttzx*). wmizmmth v-<f-*x- 
[0159302 5 ii*mnnm&mm?<7M&rm 

i&§-frS-mffiE6^<O^^B0'Cft-5-C. 5SSlgS24 
f-5tt'-Ac7)-fitJld (iD 0 (1-1/n) 

b%Z>. 

[01603 v-V-^fr^nWm%*X-J±(nrf 

x-. mia±z.tt<?>*z$m?titf3*\ ~r%t>*>. z<r> 

m24com%Z%Z-&ZtX'±SLLt:-fii£mEVZ 

h. vx}L<mmi^m^m^(r>mmzi.'>x. m 

30 W^^mWl^^^-yMIJM^t^h. 

[01613 OT> *^<0?8b B B^^^SSi*^t 

«vi*t^v-^ a ymmmrnvz-o^x $ ^>t^ 
cmfet«4 3 02 6\t*mrt%4mm*WLmhfr 

Ttot. 03i:H-a5^fc«^- : fiF^^ftUT*-5. 
[01623 XmrnX-K. %Mt LXK r F (&&2 
48nm) SrfflV\ gsOjgt^S8S250Hz. aj^jx 

^^f— S5S6 0 OnJ/c m 2 ffXXAis^V— f— £ 

Ub ^<0SiHg^yX^Jixy <? hWMWtb-Ti 

[01633 mm^Mimsm2 0(c*Lfckt50T 
4X, 4Y{i#^x^rini^yX4. Y^|6j<oy 

yX4^-f. BIT. 4X* , 4Y' . 5Y. 5Y. 6 

x. 6Ytz-?^xi>mm?i>h. m2Hi*m& 
m^zmhm^^m^hnmvyx<oy.ij^b 

[01643 HHfc&VYC* ( a ) «X«rtT|p)«n^ 

» yx. (b) iiY#iBj<oBMwyxo&i^i»i£^ 



( 

33 

U (a) b (b) \imiLXm.Ztl&. ZtlhW 
*-<0S*£4*Gr<-f V>X\i£X9 9%W. 

[0165] z-omatfrnzt^ sifcrAfM-e 

COfe^JffiSili 80mmX2mmtl)i. -TOffilirt 

X>J -/ b^^li^U-YlzX^xmSithi/ 1 . Jg^O 
x*/P*— 'WfiOSLh 0 li 2 0 mTi> & . m%*X 7 
IjSiO: fcHf O: <01/4Ajg£RIE 

<0SrfflV^. ^£3fcVA?tf)S«<-)*S 2«i3 0 0m 
mX2 2 5mmt\ BZl±5mmX'hh. 

[0166)02 8\xm&mm&3&t'?x7rtm 
mtiyx&mm&th??"'' (bm> 

^-{±0. 3 3mmX0. 1 1 mmT. mffi&<7>%3& 
52. SmmttO, 7k- K 1 2«S*1 2 asMKfl. 

[ 0 1 6 7 ] =3ri>. BMmmmb UC'i* >M 5 K3" 

0 0 m J/c m* cOX^f ^-7 l^-lf-jfcA^K** t"C 
0. ljDtm/shofC**. »HWB*1- 2 
jum-ClMhSfc** <JM"»«RW3fc9> 15sho 

0>T?4*> hmm+mmzmxm o&x-i 

0. .4-ryfW-*X7VWJW9-7-CII^*IW>B 

[136015:) 02 9«#ffcBB#855^W£iiW1"Sfc 
tfxoa 5-7 4 A*0>T7V- i s a 

[01681 ^ffiWtt. |if£^Sfe^lt R-W^S^ 
fcfflW 151202 3fc*Lfc«#^.**£fflVVC«Xb 
7^7-«<0*7-7^;^R, O. B<0**5-7 4 -k 

lsaa*^*/^*?*-" 7 14ali 
»lft«)*9r-7-(^s 14bW»2fi»*9-7-{ 

[016 9] £»;&5-7-<JW«8MW*L 7V-H 

^t^^^^s*'-*^^ 3 * 70 - 4mm 

k U 7V-K 1 2WJ»FfIft-?X7 7<7>mM7 a 
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3t7 ai&BBJJ UTm 1 fe<0#5-7 1 4 a £7*7* 

mnzixm3&<r)# 5-7 -f^^^sftt'ca&a-''* 

[0170] i 0 . ^)6r#ci&a-<^i^>*5 

-7 -f ;^SK(C3fe0^7-7 <r i!^^*^*. 

io cutew 6 ] *mm\i.. $$mm4 ar7V~> n 
-y*mmh. 

[0171] ZtHZXD. ^^WOTFTStSCBr 
S«TFT«*JftftC#'4. ^ffflBCil.S*'? 
* 7 £ "BVxfcXr v 7*-X** y fcJ: S 77V- 3 V 

m^mmmmth. mm 1 sowiiLfe* a 

-x*vyX'<Dti$l&m&mftimf^£3mZ 

•m*<. x-YT~7)V(oimn&(ofsmx'S>t. n 

[01721030 l£fc& B J!fcJ: sa^^^ist 

ttvv^sijitst«oiJi B ^0v ££03 iuaRt«<««m 

30 <OiiBB0-CJ.->-C. 8 0Jiii3ta5 (SH) . 81 linn 

^•^-y, 82. 83&ftpmz*t. m.~z*?<v>* 

0<0 ( a ) ( b ) tz5HLt:Xo£®&t&l% 
Q,if-y~8 1 ra^*SJ8 0±triiS«iii b-ThH. 
031<O(a) (b) tC*LfcJ:d^P^-^81 

[ 0 1 7 3 ) =5r*J. i» «k dZftfflimtx* Wl/- 
-r-<or7*w-^3 y^^fflt^u v^77 * t*>* 

7*hUy^57<KfcfflV^ii:t*C*">. 

40 *£m^ >-^fc LTiii : i m^vffi&^yxzft 

X\i%<. /hS^55-7*a>*x^>'3>'^^7't)"B^ 

«ou->f xmhh-r-^iz vxm htrcgmax v 
■kZk&yvfhzbifxzh. 

[0174] XTv7-X**yn%££hVMtifeft 

b£t<)&><-xz&. *tz. ^mmt^T-vTrnt 

50 ig^A^ffl-CifcO. m%?x?ii£VX-Ymgrr-7 
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)vm* xwitimiftzitxtsz . *>s+4>tM x 
[0175] ar. v s JxvK9-ytw&jfl&r> 

0Btt££J87SL lOCUJiTJffWC**. 
[0176] H0«O#5*£«ailg ( X^TlSl) 450m 
m. m (Y2f|Sj) 800mm<OSKlMXfc, $3 6 
8. 64mm. S691. 2mm«OeS£3l51 OASrWL 

£frdfc«>fc. tf?X£Kl O08**«B*l*lfc8* 

fc U W&XWLK 1 k 1 0£&* l#fiLfc1-|>. & 

[01773 03 3l4^l»«lt=fiE»tSS*^^« 
JMfc09£llW&¥SI0-Ci>ot\ £ftWMXJ&g2r 
|6] (Xtffi) #4 2 0mnu SKffi (Y^TlSl) #280 
mmtfcS. C:<0g*V*:?7<0$Hri»l (X#|b|) I8P 
rt?->ffy*H Xim3 2nmft (X2ri»]) tMXfc 
H--^ H^a^P^^-^ 7 a<D££frrW X#3 6 
8. 64mm-e*0. ffl (Ytffo) WS$S£85#L 
£86. 4nmt%£. 

[017 83 it:. lE&&mmx9->7bVWj 
filMX«10mm. $Wfr!MX!i3 68. 64 + 

(10X2) =388. 64mm. ±Tffi=¥%mWW 
-y7cO&#l»llMXfcl:10mnu Wifo*H Xteffi 
^ 7 a k 8 6 '." 4 m mX'tbh . * LT/BJW 

fci*^-^tllBW-*fc»«aBHi7d, 7d' , 
7e, 7e' tfMKt*TC»t. 
[0179)0+12 altX U -y MftW^fS^VHT 

u -e<DMsga5{i^a-Aii7d. 

7d' ±fc:*>*»5J:p{ciia3^. 0*U:x*a/-? 

^jCX#^VP--f-3ew^WBCSHja57 d k 7 
[0180J m&mwW-y7b<MM£& 

mit:m&7 ezmKn^x^&M.. %±^x97 



vvx ywx&ssiv— f-zi&miwmwmx-* 

( a ) li£g&HSH. ( b ) \im%~?x9<mmvm 
TAoTv 3#VA? 70@3t3Sr&3fcbT^&:|EB& 

[01813 HHesw?* 1 aiix^^-ew— f- 
ft. 71I£65S#7*»R. 7' {5^«^®K> 7 a 

\$wm*9-y* i bwarmrw-y* 7oii§ap 

t%9-vi 8t±£&W*X. 12ttV'^M!s 12a 
10 ir-r*lali. «3teX^7kXT9^«U:OW^Xh 

jgi 2imQv^mwffim-h<7>m'>xn, : fc?x 
?7<mnw-y7 o<mz&&\'yxs*itvx\' 

V i JXY*9-y\ 2 aifflf&Zflh. 

[01823 Z(Dt # „' v : Jx vwxnrr-fv-i/ 3 >b 

20 

[01833 o JKaiflfe**'?**!*** 

*>i : i-?x?(oi/30mx'&<. mnxiom 

3 vmsisX Hil0 0mJ/cm ! OX*A^rH5* 
"CI OHMSt ( 1 0 s h o t/s i t e ) X'TfV— 1/ 
3>ifiZTt&. X^^ymmt4 0 0mmT. ±M<0 

mizi omtox**yx^gR£MW9'-~yyifi8& 
T-vvyrvm&i o#. vm. m. wsitm^x 

30 9&T5Ay*yY£ttlWR*lKiX1l>A5Vto9 
9 h94J*~C3 1 4 y^flcOTFTa&^^tfc. 

<jjt. ^m^mhn^x9^$mm^mmt: 
[0184) m%?x9\i. %mtfi&mbisM$rmmco 

vert Liz. z.<r>t %<rfflmm<rm$mm\ o% 

T$>*). 400mJ/cm 2 ff)~?X 9 W^>Mi^^ 
40 *-®mzftLX. Cr (^n^i.) ii^^att^ 

CH66098 ) 03 5 h^wmzx &mM*$&m i wms 
£mth**^v-v-mm&m?rx9<r#m 
x-bzmmm&mtwmmjm®m*ithitb 

[01853 *mmTli. I5S08(^L^«J£K^ 

-stott.im. at) Avsmmtmn^-fiifrm. 
50 A^^s^k^-c^fc. &mmm£mk 
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OmJ/cm 1 ff)V : JXYWL<r>Wk%?)TZ> V-ya^ 
[0 1 86] 03 6li*l|B§tJ:| ( }ga^^^0iBS 

*-f. (a) mmzftLxm&TEmyxgfii 
t < w 1/4 ft^-ca^mEss i <nwm&-®<r>m 

*LTBW«*JM9 1 fc*l!U 1uEf3m##«Ilt9 
l<7)±K&gK9 2£j£ffitt&. 
[01873 (b)£aR9 2±fcS3fcttW*h9 3 
*ffc«U S#V*?94£tfl/CSSfl«9 5*iHSf 

( c ) Smti QBflTL&l'S'X h 9 3 k LT 
x»f-y^jl»9 6 fcilfflL* h 'J V^97 4 -Igfc 
«k 9&MIS9 2 fc^*--*^* . 

( d ) £SK9 2WV--^/S. SSW^ h 
iU-C/^--y^Lfc^SlS9 2<Dl£?#S. 

[01883 (e)^-~^tfc^llK9 2<0SP 

pm«c#SS9 1 ftxVf-y^*. 
( f ) JJExyf-y^fcJ: 9^mft£«§i9 1 

J*S«9 0±fc£«f?SmftJ89 1 fc£4>xfcfiSbfc£ 

[0 1 893 a*, ♦famciss^vx^^fc^x 
[01903 zcowfommxte. fflt~?X9 IWSCL 

m$zn&. mr. msmx-hhifyxwrnznth 

CHtl^9D 03 7liS5Kv^^tlSJniI!H3t*J)4^7 
1 attX*3/"7l/-?H&. 7ttg3^X7* 

7Aiiea^t>*-7-^. 8umm& (muy 



34am- mmmm. 3 si&mm? yr 

[01913 BBtiJV^T. Xdfi/VP— f3tl aim 

Mznzm±^ mt?x?7. mx&m. &/t 

£3 0. t5£VtT*i>*J31tf$!M2tiX\>'>Z. x 
T-3K1 aii. *<7)fcg#fcfc;ilf24 8n 
mf, x*;l^-?&g#10~2 0mJ/cm* (~^[ 

$*fcf3 3 0mmX2 5 0mmlMX ® 
10 $ 5 mm<7)Wm£m£H f O2 iiitf S i Oi ZZtl 

?ti 1 /4 m&mx'$mz& 9 gati^sa^^ 
[01923 z.n'mnx? ifrhv/mmtv s%& 

±t\ 3Kix*iWF-k»s/Nli4 0JaJiT**. * 
LT. £ cogftv;*. ? 7 «HaB£**^- 9 7 A#7B 

^1S* I 2 0 5^o>-jaT(»^K«i. 55?ny)» 
+^^-yfcJgj£$tlS. 7 
Ail. -Mwt^-yicBtSftiifcttSK. WJ^ffi 

[01933 03 8li^3!6R<OffiJ£i&SiW&SJ^fS 
0-cfcS. £ 3 0 Jixdf u-if -ft<9!$8* 
T'^t&^.i-SfflST'ftOs F30fc*-tJ:-5K> Hit 
.tf, 2 7 OmmX 2 0 Ommf-f XC» K 1 • 1mm 
<&m#7X3 0 a±£flBBtflR3 0 b#&5 0 0 n 

1 a tf)!I»fc:«k r>xm%?X9 7 <Dftg£;btfv 
-7 7Ali. 1 : lCDmX&&8ZltLXmffi.3 0 
±t|g«$it, fe®ffl0rcO#^?«i3Ob*«g3t^ 

30 -rs. 

[ 0 1 94 3 =5r*5, i W^tCiiit 1.^3^3 0£0«^ 
fCxdf ^vP-1f-#l AtJ«-S!RJRffiia^^ 

gfc-fr-ftt^tT^^^ixl.. b'T^^931« 
&b$>ttfc&$®M£-WlfeZiVXiS'). S^f7X97<7) 
m.^ir^^-97 AOym^Sk (m&) 3 0A*a3K 
WL3 0<vmSfrhW&? I. 
[01953 t'r^^ 7 3 lOgfiiT-^ (Hfil-r- 

^ ) itmwm3 2£.xii-tt. mm&3 2tim& 
40 3 0A<7)m£wmwtmi£x^%Lx^&<>yf 
mmtn-ri. miztizmtt-r-fiimrrx 

7WmWffi3 3£5-lL>tl. &fc?X9m£!m33& 

m&x9 7 (omimmrtufi o t s-s x o 

[ o 1 9 6 3 imMmmcomti.. mii. 
mmm.3 2\,z®s&to£~?-9<?>8&&3 oA<mm 

tx-$m$tiz. =5:tJ. mmmii. si^«3oa 
so m&m. w tog?)?-? z mnm. 3 2 t« 
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vyxQmmm^xxf^w^k^oXom^ 3 1 d, 3 o^m^h 

nx^h. zcrmja. &m<Dm&>mt%&mii. 1 ob. 1 Qczmfrh*?***?* 36 

x.^^u-f-^xhu^hmrzru-^ay iiffjxm&ioeMwmm. 40a, 4 0bi±r 

wmm&t K^m&m&£vmmvm§& v x*. a 0 c . 4 0 das 4 1 twr^^aw* 

[ 0 1 9 7 J luMtK3 0 1 KIM Xfc4 tfE [0202] I^I15!tiJU-C!l x^-i/Vl/— T— 

jB^rea^i^Jtiaaa^i^^^HR (S* fti autj *a«>ryxA (mxn2m) 4 oa, 4 

***> tffflSSflTfcD. d^7XStS*^3E6i3 0 Obi:. *7-UXAfc«ffitT5im$tUt55-4 0 
tm2hX±<fflm£±vh$tlh£o ££-?TV> 10 c. 4 0d£tfl/C#83:hXfS3fcVX?7±fCJBj£3 

s. ffia^^ffl^^xfflgii, witf, <utfi»A*>*v-^ 7B. 7&tmtt. 

<m®<7>£®£&mm®&Bf8.2ti* 3 t>£-*<?>±Z hit-?-? 7 B . 7 C 14. **mL7-?SJBI£<ai^ 

g^^fcl^*hi£^j£$*ifci^&->^ X8a. 8b£:frLTSS&§^&S&ii£bi^jW 

5 #7*^10£mfS#5xa«*^4 1fciHt 

[0198] tSS^^^ffl^^^^««**i^3iag fcgft&4s«3 OB. 3 0 C fc|gf&$*W gft£fS£3 

3 0fcS&3*ifcKPgT14. *»xr9X»RH««^ 

? 7fcflLT]EU^Mfc&g£;M^*3*U -t£> [ 0 2 0 3 ] fBfc?S£«3 0 B. 3 0 CI4. H0Stn 
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